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TRANSLATOR'S PREFACE. 



The growing opinion in favor of increased attention to the 
study of Natural Science, as a branch of liberal education, on 
account of its disciplinary value, as well as the practical character 
of the knowledge acquired, led to a modification of the curriculum 
of study required for the degree of Bachelor of Arts in this in- 
stitution, in so far as to allow of the election of more extensive 
and practical study of Natural Science in lieu of the Latin and 
Greek of the Junior and Senior years. The expectation is not in 
this way to turn out Bachelors of Arts as chemists, &c., but 
simply to make this branch of a liberal education as thorough as 
the times seem to demand, and to afford a foundation, if desired, 
for subsequent scientific pursuits. 

In adapting an elementary course of chemical analysis to 
this purpose the accompanying tables seemed peculiarly suited. 
Whilst compact, they are sufficiently explicit, and the summary 
view of the general course of qualitative analysis, and of the 
classification of compounds according to the properties relied 
upon for their detection, affords a thread, as it were, around which 
chemical facts may crystallize as they accumulate. 

For details of properties, &c., in addition to instruction in the 
laboratory, the student is constantly referred to some one of the 
manuals of analytical chemistry placed in the laboratory for this 
purpose. 

Whilst these tables seem thus well adapted to those cases of 
reorganization of the course of college studies in which Natural 
Science is assigned a more prominent place, their general popu- 
larity, as well as scientific character, is sufficiently indicated by 
their extensive adoption, in connection with the Analytical Out- 
lines, in the German universities, and their indorsement by many 
of the most eminent chemists of this country. 

CHARLES F. HIMES. 

DiCKivsoM CoLLBGB, Carlisle, Pa., 1867. 
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TABLE II. 
Freliminabt Examination. 



n. Behavior of MetalKc Oxides before the Blov 

The bead (found upon the coil of the platinamwire, or, in experiments with the reducing 
the beads differ greatly, according to their temperature, and to the quantity of the dissolved 
8. 8. strongly saturated.) 



Color or the 
Beads. 


With Phosphate of Ammonia-Soda. 


In the Oxidizing Flame. 


• 

In the Reducing Fla 

1 


Colorless:— 


SUiea gives skeleton of silica. Alumina, 
binoxide of tin, — h. c. all alkaline earths, 
and earths (s. s. not clear). TantaUc, 
niohic, titanic, and tungstic add, oxide of 
tine, of cadmium, of lead, teroxide of bis- 
muth, teroxide of antimony (f. 8.) ;■ s. 8. 
yellowish. 


Silica gives skeleton of sili^ 
All alkaline earths and ear 
clear) y ses. ox, of cerium, oj^ 
mium, ses. ox, of manganese, 

tin. 

1 


Yellow:— 
(to brown). 


h. (fl s.) Sesquioxide of iron, oT cerium, 
— h. Vanadic acid, see, ox. of uranium, 
oxide ofsUver.--c. Oxide ofnickeL 


h. Sesquioxide of iron (yell 
tUanic acid. 


• 

• 

Bed:— 

• 


h. (s. 8.) See. ox. of iron, of cerium, h. 
Oxide of nickel, see. ox, of chromium. 


h. Sesquioxide pf iron. c. 
tungstic add containing iron (I 


Violet : — 
(Amethyst). 


h. Ses. ox. of manganese, oxide of didy- 
mium. 


c. THtanic add, nioUe add (s 


Blue : — 


\i. Oxide of cobalt, q. Oxide of copper. 


h. c. Oxide of cobalt, c. Tu 
niobic add (s. s.). 


Qreen : — 


h. Oxide of copper, molybdic acid. c. 
Sesquioxide of chromium, and of uranium. 
h. Ses, ox. of iron contaming cobalt or 
copper. 


c. Sesquioxide of chromium, c 
vanadic add, molgbdic add. 


Gray: — 

(dull). 




• 

c. Oxide of silver, of zinc, of c 
lead, teroxide of bismuth, and o 
teUurous add, oxide of nickel. 


* Redaction generally takes place more easily with phosphate of ammonia-soda. In case of sesqnios 

of tin to the s 



lowpipe with Phosphate of Ammonia-Soda and Borax. 

cingiane, also upon charcoal) is gradually saturated with the finely-powdered substance. The colors of 
)lTed oxide. (The following abbreyiations are h. hot, c. cold, h. c. hot and cold, f. s. feebly saturated, 



X 



Fkm,* 



■taim Alumina, 

eardu (s. s. not 

% cfok of didf/' 

me,hinoxide of 



With Borax. 



^ 



In the Oxidizing Flame. 



h. c. SUica, alumina, binoonde of tin. — 
h. c. (s. B. not clear) : all alkaline earths 
and earths, oxide of silver, tantalic, niobic, 



In ^e Reducing Flame, 



h. c. Silica, alumina, binoxide of tin. — 
h. c. (s. 8. not clear) : all alkaline earths 
and earths, oxide of lanthanum, ses. ox. of 



tdlurous aeid,"^f. s. Titanic, tungstic, mo- cerium, tantalic acid. — h. c. Ses, ox. of 



yelloFto red). 



c. Titanic and 

)n (Wood-red). 



d{iB,). 



Twngstic add. 



I, of uranium. 



(cadmium, of 
of antimony, 



lybdic add, oxide of zinc, of cadmium, of 
lead, ieroxide, of bismuth and of antimony. 



h. Ses. ox. of iron, of uranium (f.s.). h. 
Vanadic add. h. Oxide of lead, ieroxide 
of bismuth, ot antimony (s. s.) 



h. Sesquioxide of cerium, of iron, o. 
Oxide of nickel (reddish-brown). 



h. 0. Sesquioxide of manganese, oxide of 
didymium. Oxide of nickel containing co- 
balt. 



h. c. Oxide of cobalt; c. Oxide of cop- 
per. 



c. Ses. ox, of chromium, vanadic add, 
h. Oxide of copper, ses. ox, of iron con- 
taining cobalt and copper. 



manganese, oxide of didymium. h. Oxide 
of copper. 



h. Tungstic acid. (h. Titanic, vanadic, 
andmolybdic, add, yellow to brown.) 



0. Oxide of copper (opaque s. s.) 



h. 0. Oxide of cobalt. 



h. c. Sesquioxide of iron, of uranium, of 
chromium, o. Vanadic add. 



As with phosphate of ammonia-soda.- 
Also niobic add (s. s.) 



oxide of iron, titanlo, and tangstie aoid, the reduction is hastened by the addition of a rery small quantity 
, gabstanee (apon charcoal). 



TABLE IV. 

Detection of Metallic Oxides. 



IV. Comportment of the Solutions of Metallic Oxides \ 

Ammonium, and Carbonate c 



Hydrochloric Acid. 



Oxidea which are preci- 
pitated as chlorides from 
a neutral or acid solution 
by hydrocMorie add,* 



Hydrosulphuric Acid. 



Oxides which are 
partially reduced in 
an acid solution 
whilst sulphur is 
precipitated.* 



Oxide of lead, white, 
crystallizable ; soluble in 
much water, precipitable 
by sulphurio acid. 
Ozide of silver, white, 
curdy ; soluble in ammo- 
nia, whence it is precipi- 
table by nitric acid. 

Suboxide of mer- 
cury, white, pulverulent, 
is blackened by ammonia. 

[Oxide of thallium,] 

white, curdy, more com- 
pletely precipitated by 
iodide of potassium. 



Oxides which are precipitated by hydro- 
sulphuric acid from their solutions, acidu- 
lated by hydrochloric or nitric acid. The 
sulphides are :-^ 



/■ 



Sesquiozide 
of iron, the fluid 
is decolorized and 
contains oxide. 

Chromic acid, 

the fluid becomes 
green and contains 
sesquioxide. 



Soluble in Sulphide of 
Ammonium. 



* In an aJkaline solution 
hydrochloric acid (and also 
nitric acid) may cause a pre- 
cipitate when any of the fol- 
lowing are present: — 

Silicic acid, 

Boracic acid, 

Antimonic ahidi 

Tungatic acidf 

Molybdic ctcidf 
farther, oxides soluble in al- 
kalies {ox. of lead, alumina, 
in excess, soluble in nitric 
acid) as well as cyanides and 
ferrocyanides of metals, and 
all Tnetallic sulphides solu- 
ble in sulphide of ammonium. 
A precipitate of sulphur may 
also be formed in soluble 
polysulphides and in dithi- 
onites. 



* A precipitation of 
sulphur may also be 
effected by the pre- 
sence of free chlo- 
rine.bromine, iodine, 
sulphurous, nitrous, 
hypochlorous, chlo- 
ric, bromic, or iodic 
acid, etc., or gene- 
rally by the presence 
of any of the easily 
reducible higher ox- 
ides .which are not 
precipitated as sul- 
phides from acid so- 
lutions. 



' lyei. 

I low. 



Teroxide of 1 
antimony, i or- 

Antimonic'* | ange 
acid, J 

Arsenious 

acid, 
Arsenic acid 

•Oxide of tin, brown. 
Binoxide of tin, yel- 
low. 

Teroxide of 
gold, 

Binoxide of 
platinum, 

[Binoxide of 
iridium], 

[Oxides of Molybde- 
num],^ brown. 

[Selenious aeid], red- 
dish-yellow. 

[Tellurium acids], 
black. 



Insoluble in Sulphide 
of Ammonium. 



o 
.a 

M 
S 

l-H 



Suboxide of mer- *) 
cury, 

Oxide of mer- 
cury,* 

Oxide of silver, 
'* lead,** 
" copper, ^ 
" cadmium, 
yellow. 

Teroxide of bismuth, 
brown. 

[Oxides of pal- 1 
ladium], 

[Oxides of osmi- 
um], 

[Oxides of rho- 
dium], 

[Oxides of ru- I % 
thenium],*** J 



a 

o 

o 
M 

e3 



c 

of 
sol 
tio 



* The oxides of tungsten 
and of vanadium are 
precipitated as sulphides 
only when their solution, 
mixed with sulphide of 
ammonium is decompos- 
ed by an acid. The solu- 
tion of sulphide of tin, 
SnS, in sulphide of am- 
monium is precipitated 
by acids, yellow, as SnSj. 



* The oxide of mercury 
is precipitated white or 
yellowish by a little hy- 
drosulphuric acid, by an 
excess of the acid, black. 

** Osdlde of lead is only 
completely precipitated 
by hydrosulphuric acid 
out of dilute and not too 
acid solutions. 

*** The platinum me- 
tals are precipitated with 
difficulty by HS. 



Ox 



Set 

Ox 
I 

Se 
c 

OS 

i 

OS 

[0 



* 

sol 
soj 
nitj 
sol 
ch 
ad 
is I 
loi 
nil 
ni( 

ti< 
ta 

00 

te 
sc 



les vitbi Hydrochloric Acid, Hydrosulphuric Acid, Sulphide of 
ate of Ammonia, used successively. 



TO- 

iu- 



\idt 



r? 



ith, 



o 

M 

■ u 
o 



Sulphide of Ammomimi. 



Ozide9 which are precipitated from neutral solutions, by sulphide 
oftmnwnium (in the presence of chloride of ammonium). (The 
solotion should be supersaturated with ammonia before the addi- 
tioo bf the sulphide of ammonium.) 




Oxide of nickel, 
i< cobalt, 
** iron, 

Sal. oz. of iron, 



M 



.9 fl 



O0de of ura- 

gn^uioxide 
ifxiranium, 

Ofide of manganese, 
Itfh-red. 

Otide of zinc, white. 
[Oxide of thallinm.]** 



cury 
te or 
3hr 
yaQ 
lack, 
only 
tated 
acid 
ittoo 

0ie- 



»8alphide of zinc is in- 
golsble in acetic acid, 
figjphide of cobalt and of 
Qi(kel are with difflonlty 
goltble in dilate bydro- 
c^nc acid, and in acetic 
^(jU; sulphide of nickel 
^giilgbtly soluble in yel- 
lov sulphide of ammo- 
oitm (containing ammo- 
Qil) with a brown color. 

«t Thallium is not no- 

((iegd further in these 

tabUs (traces of it only 

I gofpr, and it is easily de- 

iteeted by the spectro- 



As Oxides: 
also precipitable by am- 
monia. 



a. Soluble in Potassa. 

[Olucina], ) 
Sesquioxide of chro- 

minm, green. 
[Tantalic acid],«« 
[Niobic acid]. 

b. Insoluble in Potas- 

sa. 

[Oxide of oeri- '^ . 
urn], 

[Oxide of lan- 

thannm], 
[Oxide of didy- 

miom], 
[Yttria], 
[Ziroonia], 
[Thoria], 
[Titanic acid], 



o 

OQ 
OQ 

U 

o 

'o 

o 



o 

B 



* In presence of phos- 
phoric acid also phos- 
phate of alumina. 

** Soluble after being 
fused with hydrate of 
potassa. 



As Salts :* 

also precipitable by 
ammonia. 



a. In presence of 
Phosphoric Acid. 

Magnesia crystal- 
line. 

b. In the presence 
of Phosphoric or 
Oxalic Acid. 



lime, 

Strontia 

Baryta, 



ia, >white. 



as phosphates or 
oxalates. 



* The phosphates of 
the alkaline earths are 
insoluble in potassa, and 
soluble in acetic acid; 
the oxalate of lime is 
also insoluble in acetic 
acid. Phosphate of al- 
umina is soluble in 
potassa. 



Carbonate of Ammonia. 



Oxides which are precipitated 
neither by hydrosulphuric acid 
nor by sulphide of ammonium. 
By carbonate of ammonia, in 
the presence of chloride of am- 
monium are 



precipitated:* 



white. 
Baryta. 
Strontia. 
Lime. 



as carbonates. 



* The precipita- 
tion is only com- 
plete in the pre- 
sence of ammonia 
and upon heating 
the solution to 
boiling. 



not precipitated : 



a. Precipitable 
by Phosphate 
of Soda (and 
Ammonia). 

Kagnesia, 
crystalline. 

b. Not precipi- 
table by Phos- 
phate of Soda. 

Potassa. 

Soda. 

[LithU].« 

[CsBsia.] 

[Bubidia.] 

Ammonia. 



* Lithia is only 
precipitated from 
concentrated so- 
lutions, upon 
heating, by phos- 
phate of soda. 



TABLE V. 

Detection of Metallic Oxides. 

y. Treatment of the Precipitate formed by I 

A portion of the washed precipitate is digested with sulphide of ammonium (with snlphic 
sulphuric acid is added. (If the solution be partial, the renuuning portion of the precipitate is s\ 
milkj/ (of sulphur alone), but floceulmt and more or less colored, it is proceeded with according tc 

A. The Portion soluble ii 



The precipitate is f^ellow (arsenic, tin) or orange (antii 
Digestion with concentrated solution of setquiearbonale of < 



^ 

Solution contains: 

Sulphide of arsenic (a little of tin). 

Precipitate with dilute hydrochloric acid, dissolve 
the precipitate in hydrochloric acid and a little 
chlorate of potassa, and test the solution in Marsh's 
apparatus. (Arsenic spots disappear in hypochlo- 
rite of soda.) 

— Or, by reduction with soda and cyanide of po- 
tassium ; by this tin yields ductile metallic scales. 



Residi 

Sulphide of ant 

Dissolye in hydrochloric acid and (a lit 
solution in a test tube serving as Mai 
(the spots do not disappear in hypochloi 
(with metallic zinc) in the tube after ev( 
and warmed with hydrochloric acid. ^ 
solution gives a gray or white precipital 

Or a mixture of arsenietted and antim 
into nitrate of silver. 



B. The Fx)rtion insoluble 



The weil-washed precipitate is treated by aid of heat, with concentrated nitric acid (free i 
precipitation by hydrosulphnric acid) was acidulated with hydrochloric acid, then this precip 
(though it might from the oxide). Osmium, rhodium, and ruthenium, are to be sought for 01 



Residue may consist of: 



Sulphur, 
Yellow or gray, floc- 
culent, often inclosing 
metallic sulphides. 



Sulphide of mercury. 
Black, flaky. — The 
solution in aqua regia, 
somewhat concentrated 
by evaporation, is pre- 
cipitated by chloride of 
tin. 



Sulphate of lead. 

White pulverulent, 
soluble in basic tartrate 
of ammonia. 



If sulphide of mercury is found, the original fluid is tested for the 
oxide and suboxide of mercury. Hydrochloric acid is added to the fluid. 



Precipitate. 
Subchloride of mercury. 
Becomes black with ammonia or 
potassa. 



FUtraie, 
Chloride of mercury. 
Excess of chloride of tin preci- 
pitates metallic mercury ; recog- 
nized by rubbing on clean copper. 



Solution may co 



/ 

Precipitate. 

Sulphate of 
lead. 

Soluble in 
basic tartrate 
of ammonia, 
thence it is 
precipitated 
by chromate 
of potassa. 



Pre 

Chi 

s; 

Solu 
monii 
it is ] 
ted ] 
acid. 



For the recognition 
ammoniacal solution, 
precipitated sulphide 



HEydrosulphuric Acid in Warm Acid Solution. 

ade of potassium if copper be present), filtered if there be a residuum, and to the liquid, dilute 
labjected to the same treatment.) If the precipitate formed by dilute sulphuric acid be not tohitef 
p A. — The precipitate, insoluble in sulphide of ammonium, is examined according to B. 

ia Sulphide of Ammoniuin. 




lUcLe contains : 

(aAmony, sulphide of tin. 

little) chlorate of pot-assa, add metallic zinc to the 
\Itfsh's apparatus, and test the gas for antimony : 
iMte of soda.) The black metallic powder found 
efilution of gas has ceased, is thoroughly washed, 
f ith chloride of mercury in presence of tin the 
>ittle. 
itisonietted hydrogen is tested by being conducted 



It may contain : 

Sulphide of copper (traces), 



(i 



(( 



« 



<( 



it 



(( 



(( 



(( 



platinum^ 

iridium, 

gold, 

tellurium, 

sehnium, 

molybdenum, 

tungsten, 

vanadium, 



Recognized by 
their behavior to- 
wards reducing 
agents (chloride 
' of tin, sulphurous 
acid, etc.), as well 
as in the prelimi- 
nary examination 
with the blowpipe. 



3lein Sulphide of Ammonium. 



•eefrom chlorine). It is either fuUy dissolved, or there is a residue. If the original fluid (before 
eci^ate can contain no sulphide of silyer, and no sulphide of mercury arising from the suboxide 
oriiiily in the inyestigation of platinum ore. 
r cflfttain :— Oxide of lead, of silver, teroxide of bismuth, oxide of copper, of cadmium [and of 



palladium]. 
Dilute sulphuric acid is added to it. 



Hydrochloric acid is added to the filtrate : — 



priffpitate. 

ChJjride of 
ilver. 

Soluble in am- 
jooli, thence 
tisprecipita- 
gd \(f nitric 



The filtrate is supersaturated mth ammonia : — 



^ 



Precipitate. 
Teroxide of 

bismuth. 
Its solution in 
a little hydro- 
chloric acid 
becomes tur- 
bid with water. 



^v 



The filtrate may contain : — 



Oxide of copper. 
The blue ammoniacal 
solutionis (after acidu- 
lation) precipitated 
reddish-brown by fer- 
rocyanide of potassium. 



Oxide of cadmium. 

The colorless ammo- 
niacal solution is pre- 
cipitated yellow by hy- 
drosulphuric acid. 



[Oxide of palladium.] 
The original {brovm) 
fluid is precipitated 
black by iodide of 
potassium. 



{{ion of oxide of cadmium in presence of oxide of copper, cyanide of potassium is added to the blue 
^{loii, until the color vanishes, then only cadmium is precipitated by hydrosulphuric acid. Or the 
,]]l(]«t are heated to boiling with dilute sulphuric acid, in which case only the cadmium is dissolved. 



TABLE VI. 

Deteotion of Metaluc Oxides. 



VL Treatment of the Precipitate formed by Sulphide of 

If nickel is present the filtrate is brown. After being washed the precipitate is treated uj) 
much) nitric acid or chlorate of potassa, in order to remove the hydrosulphnric acid and to com 
dissolving the sulphide of ammonium precipitate in hydrochloric acid, a black residue remain 
solution added to the hydrochloric acid solution. (If but one base is to be sought for, the 
determining, when iron is present, whether it appears as oxide or as sesquioxide.) 



The Solution is strongly supersaturated with Caustic Potassa 



The Fluid or Filtrate may contain:* — 



Sesquioxide of chromium, oxide of zinc, alumina, phosphate 

of alumina, [glucina]. 
Long boiling of the (green) potassa solution. 



Precipitate: 

Sesquioxide of chromium. 

(Also glucina and oxide of 

zinc.) 

Test by the blowpipe. 



Filtrate may contain :- 

Oxide of zinc, 

Alumina, 

Phosphate of alumina,* 

[Glucina]. 



■V. 



Separate the filtrate into two povtions and add:-^ 



^^ 



To one part, 
Hydrosulphnric acid. 



Precipitate : 
Sulphide of zinc 



To the other, — a sufficient 
quantity of hydrochloric acid 
and then carbonate of ammonia. 



Precipitate : 

Alumina, phosphate of alu- 
mina, [glucina]. 
(Test by the blowpipe. 
Glucina is soluble in carbon- 
ate of ammonia.) 



* Sesquioxide of chromium and oxide of zinc cannot both be present 
in the alkaline solution at the same time, as, in that case, they form the 
compound ZnOCr,0, insoluble in potassa. Sesquioxide of chromium 
and of iron are successiyelj precipitated according to their relative 
quantities. Out of a solution which contains magnesia in connection 
with alumina or sesquioxide of chromium, a part of the magnesia is 
always precipitated by NH4O or NH4S with those oxides as a gelatin- 
ous compound insoluble in potassa. They are separated by boiling 
with NH«C1, or by dissolving repeatedly in HCl and precipitating by 
NH4O in presence of much NH.Cl. The separation of sesquioxide of 
chromium, the presence of which in the residue insoluble in potassa 
is easily recognized by the blowpipe (by the green color of the bead) 
from magnesia, oxide of zinc, sesquioxide of iron, and alumina is more 
perfectly effected by fusion with carbonate of potassa and saltpetre, or 
by heating the precipitate with hypochlorite of soda. For the detec- 
tion of a small quantity of alumina in connection with sesquioxide of 
iron, the precipitate by NH4S is boiled with potassa, the filtrate is 
supersaturated with HCl and the clear liquid is i^eutralized by car- 
bonate of ammonia. The detection of phosphoric acid In connection 
with alumina is effected by molybdate of ammonia. 



Oxide of cobalt, of nickel, and 

of magnesia, oxalate of lime (fi 

chromium with magnesia and ox: 

Dissolye the washed 



Filtrate may coi 
Oxide of cobalt, of nickel, and of 

magnesii 

Precipitate the fluid (slightly ac 

with hydrosulphnric ac 



Precipitate : 

Sulphide of cobalt, 

" " nickel, 

(Sulphide of zinc). 

Test for cobalt by the blow- 
pipe; for nickel by mixing 
the liquid, heated with excess 
of cyanide of potassium, 
with carbonate and hypo- 
chlorite of soda.f 
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te 

wi 
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m 

Oi 

St 
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* The separation of oxide of zinc fro 
potassa is not complete, on which acco 
some oxide of zinc always goes over 1 
found as sulphide of zinc. 8es. ox. <nf 
(and the presence of small quantities det 
of zinc, as well as from oxide of mang 
boiling the weakly acid solution, afte 
all the iron is precipitated, if it be pre 
tion containing oxide of manganese mi 
and ammonia deposits, in the air, sesqi 
reason manganese may easily pass ove 

t If nickel be present, a very black fl 
some time in the cold, immediately I 
be.tested by the blowpipe. 



Ammoniuin, in the presence of Chloride of Ammonium. 

3 on the filter with warm dilute hydrochloric acid, the resulting solution is heated with (not too 

rert any salt of the protoxide of iron that may be present into a salt of the sesquiozide. If, upon 

^CoS or NiS) it is first to be tested before the blowpipe, then dissolyed in aqua regia and the 

e original fluid may also be employed for testing according to this table. It seryes also for 



fry the Precipitate, if one remain, gently digested and filtered. 

The Precipitate may contain : — 



A of manganese, ses. ox. of iron and of uranium, phosphate of baryta, of strontia, of lime, and 
fluoride of calcium) [all rare earths, insoluble in potassa]. (Also alumina and ses. ox. of 
aide of zinc; oxide of zinc with ses. ox. of iron.)^ 
ed precipitate in a little hydrochloric acid, add chloride of ammonium and ammonia. 



omtain : — * 

of manganese (oxide of zinc, 

esa). 

r acidulated with acetic acid) 

laeid, by aid of heat. 



Filtrate : 

Oxide of manganese 
(magnesia). 

Evaporate to dryness and 
test the residue by fusing 
irith soda and nitre upon 
platinum foil., A bluish green 
mass indicates manganese. 
Or we test the original sub- 
stance with binoxide of lead 
and nitric acid. 



^c from 868. ox. of iron by means of 
jiccoaatia the presence of the latter, 
^erbto the ammoniacal fluid and is 
J. dfiron is separated more exactly 
,g detected more perfectly) from oxide 
^{^Qganese, nickel, and of cobalt, by 
gfter adding acetate of soda ; thus 
g present as the ses. oxide. A soln- 
,Q aised with chloride of ammoninm 
'geaqtioxide of manganese, for which 
g over to the precipitate by ammonia. 
^(•l^flocculeDt precipitate occurs after 
^Ijlf gently warming, which is to 



Residue may contain : — 

Ses. ox. of iron, phosphate of baryta, of 
strontia, of lime, and of magnesia, oxalate 
of lime (fluoride of calcium). 

Dissolye in a little hydrochloric acid and 
test the solution in separate portions : — 



Precipitate may contain : — 
Ses. ox. of iron V of uranium, phosphate of baryta, of strontia, 
of lime, and of magnesia, oxalate of lime, fluoride of calcium [all 
the rare earths], (also alumina and ses. ox. of chromium and of 
manganese). 

Digest the precipitate with concentrated solution of carbonate 

of ammonia, f 



Solution may con- 
tain ; — 

Ses. ox. of urani- 
um,* 

Oxide of cerium. 

Oxide of lantha- 
num, 

Oxide of didy- 
mium, 

Yttria, 

Thoria, 

Zirconia. 



a. For sea. ox, of iron (with ferrocyanide 

of potassium). 

b. For baryta and strontia (with solution 

of gypsum). 

c. For lime (with oxalate of potassa and 

acetate of soda). 

d. For magnesia (add acetate of soda, then 

ses. chloride of iron until reddish color 
is produced, heat to boiling, precipitate 
the filtrate with carbonate of ammonia 
and test with phosphate of soda). 

e. For phosphoric add (add, whUst cold^ ace- 

tate of soda, then a drop of ses. chloride 
of iron; or molybdate of ammonia). 

/. For oxalic acid (oxalate of lime is preci- 
pitated white by acetate of soda; the 
precipitate is insoluble in acetic acid, 
and is changed by ignition into carbon- 
ate of lime).* 

g. For fluorine (with the original substance.) 



* Also phosphate of ses. ox. of iron is token cold 
precipitated from the hydrochloric acid solution 
(made as neutral as possible) by acetate of soda. 
(Tellowish, floccnlent, or gelatinous). 



l.^H^ 



* When supersaturat- 
ed with hydrochloric 
acid the solution gives, 
with ferrocyanide of 
potassium, in the pre- 
sence of ses. ox. of ura- 
nium, a brown precipi- 
tate. 

** They almost all 
form with sulphate of 
potassa, double salts 
difficultly soluble. 

f Digestion with car- 
bonate of ammonia is 
only employed when 
there is reason to sup- 
pose rare oxides to be 
present. 



TABLES VIL and VIII. 
Detection of Metallic Oxides. 

Yn. Precipitate by Carbonate of Ammonia in pros 

Carbonate of Baryta, of Strontia, 

The washed precipitate is dissolyed upon the filter in a little hydrochloric acid, and the 
also be employed for that purpose. 



I. Portion, 


n. Portion. 


ni 


Addition of 
sulphate of lime. 


Precipitate with excess of dilute 

sulphuric acid,* supersaturate the 

filtrate with ammonia, and add oxar 

late of potassa. 

Precipitate insoluble in acetic acid. 


a. When 

Eyaporate to dryi 

alcohol, and ignite. 

Crim 


Immediate precipitation:— 


Baryta. 

Becomes turbid after short time : — 


^ 

£ 


Lime. 


b. Whei 
We also recognize 


Strontia. 

The fluid remains clear: — 


the solution in hydri 


^ In the absence of baryta and strontia 


of a solution of sulp 
Gome turbid evAn'Ai 


Lime. 


the precipitation- by sulpharic acid is on- 
necessary. 


phate of lime gives 



Vni. Fluid which is Precipitated neither by Hydrosulj 

of Ain 

It may contain : — Magnesia, Potassa, Soda, Litkia, R 
Evaporate a portion (not too small) of the fluid upon platinum foil ; if after ignition there 



Test for Ammonia. 


Test for Magnesia. 




Warm the original mbttanee or its 
solution (not the fluid, Vlll.) with 
hydrate of lime. 

The presence of 

Ammonia 

is recognized by the odor, as well 
as by the white cloud which arises 
when a glass rod moistened with 
hydrochloric acid is brought near. 


• 

Phosphate of soda (and free ammonia if 
it be not already preseift) is added to a 
portion of the fluid, VIII. (or to the ori- 
ginal solution if it contain no metallic 
oxides or alkaline earths). 

The presence of magnesia may be recog- 
nized by a crystalline precipitate, which 
is formed slowly when only traces of 
magnesia are present. (If the separation 
of the alkaline earths by ammonia and 
carbonate of ammonia did not take place 
at a boiling heat, phosphate of soda will 
always give a small precipitate of a 
phosphate of an alkaline earth.) * 


a. When mag 
added) to dryi 
blowpipe upDn 
[rubidia and c 
the latter case 
alcohol in not 
forms, soluble 
dissolves, reco 

b. When mag 
warm with wa 
the excess of I 
filtrate to dryn 
spectroscope. 


* Potassa [rubi( 
their colored flan 
of a (pnre bine) g 
bottle with paral 
will disappear at 
cated. If therflan 
and csesia] ; the 



»eiice of Chloride of Ammonium and Free Ammonia. 

\ or of Lime^ or a mixture of them, 

n solution divided into three portions. If only one base is to be sought, the original solution can 



S. Portion. 



Aa baryta it present. 
ijiiess, digest the residue with 
ittthe filtrate. 
riBSon flame: — 



Btrontia. 

\Tm baryta is absent, 
alie strontia with certainty since 
ydiochloric acid, by the addition 
sulphate of strontia, does not be- 
in ifter a long time, whilst sul- 
reifL precipitate in a short time. 



Bemarks. 



If there be present no metallic oxide precipitable by hydrotul- 

pkuric acid or eulphide of ammonium, the original solution may 

• also be used for this inyestigation (with exception of Portion 

III. a), unless the presence of magnesia or alkalies prevents the 

result being exact. 

Baryta is also recognized with certainty in the presence of 
strontia and lime, by means of a solution of sulphate of strontia, 
which causes a white precipitate, appearing after a short time 
when only traces of baryta are present. The separation of baryta 
from strontia is accomplished by hydrofluosilicic acid, with the 
addition of alcohol in which the silioofluoride of barium is quite 
insoluble. 

The detection of the alkaline earths is also effected by means 
of the spectroscope. 



n^huric Acid, Sulphide of Ammonium, nor by Carbonate 
Uinonia. 

2, Suhtdia, Csesia^ Ammonia^ or a mixture of these bases. 

;hei« is no residuum, neither magnesia nor alkalies need be considered, but ammonia should be. 



Test for Eotassa, Soda, Lithia, Bubidia, and Gssia. 

t fntfnena is absent. Evaporate a portion of fluid VIII. (to which no phosphate of soda has been 
, drjBess, apply heat (for the removal of the ammoniacal salts) and test the residue before the 
ap<R platinum wire, or by oyerflowing with alcohol and ignition. A violet fiame indicates poiassa 
aodt^sia] only, a crimson, lithia, a yellow, soda, or a mixture of soda with potassa or lithia.* In 
• casi, test the residue for potassa [rubidia and caesia] by tartaric acid or bichloride of platinum and 
iQoitoo dilute solution: for lithia, by boiling with carbonate and phosphate of soda, whereby a salt 
lubl0with difficulty ; or by a mixture of anhydrous ether and alcohol, in which chloride of lithium 
re«lSiiizable by the crimson flame. 

n mipiesia is present. Evaporate to dryness, heat the residue to remove the ammoniacal salts, and 
^ ^r. Add to the solution baryta-water until alkaline reaction ensues, boil and filter. Remove 
;8of l^iT^a by ammonia and carbonate of ammonia (or dilute sulphuric acid), and evaporate the 
, clrjiBss. If there is a residue, proceed with it as in a. Or we test for alkalies by means of the 
!Ope. 

I [rtititfifti cassia], soda, and lithia can. also be distingaished bv the effect of transmission through colored media npon 
ed flaiPeB. If the substance to be tested (best as a sulphate) is held in the loop of a platinum wire in the outer envelope 
^\Qe)A8>or alcohol flame, it soda be present the whole upper part of the flame will be colored yellow. If a flat glass 
I parcel sides containing a solution of indigo is now brought between the eye and the flame, the color of the flame 
^j it once, in case only soda be present ; if it, however, simply changes to violet or red potassa, or lithia is indi- 
he'flu*^i^" ^^^^ observed through deeply colored cobalt glass, the violet color remains by presence of potassa [rubidia 
y tbtlast two as well as the alkalies in general are detected with most certainty by means of the spectroscope. 



TABLE IX. 

Detection op Acids. Preliminary Examination. 



IX. Behavior of the more importaat Acids, or of the Hj 

Sulphu 

A quantity of the dry compound, about as much as will lie upon the point of a small ki 
it, then heated, but not to the boiling point of sulphuric acid. With all volatile acids, or the 
or gas may be observed, from the properties of which, in most cases, the nature of the acid oi 



Non- Volatile Acids. 



^ 



No gas or vapor is evolved. 

The compound does not blacken by 

ignition. 



Silicic Acid, recognizable by 
means of phosphate of ammonia-soda 
before the blowpipe. 

Boracic Acid, after addition of 
sulphuric acid, it colors the alcohol 
flame green. 

Phosphoric Acid, precipitable 
In neutral solution by sulphate of 
magnesia, chloride of ammonium, 
and ammonia; in acid solution by 
ses. chloride of Iron and acetate of 
soda. 

Arsenic AcI3, like the preced- 
ing, but the compound gives with 
soda upon charcoal arsenical odor. 

Sulphuric Aoi3, the compound 
gives hepar when heated with soda 
upon charcoal. 

Selenlc Acid, like the preceding. 
The baryta salt is decomposed by 
boiling with concentrated hydrochlo- 
ric acid. 

Tungstic Acid, recognizable by 
the blowpipe; becomes blue with 
zinc and hydrochloric acid. 

Molybdic Acid, recognizable by 
the blowpipe; becomes first blue, 
then brown with zinc and hydro- 
chloric acid. 

Titanic Acid, recognizable by 
the blowpipe; becomes violet with 
zinc and hydrochloric acid. 

Iodic Acid. The violet vapors 
of iodine form on addition of sulphate 
of iron. The compound deflagrates 
upon charcoal. 



Acids Volatile, or 



A colored gas is evolved. 

The compound does not blacken by 

ignition. 



Hydr iodic Acid, the violet 
vapor colors starch blue. 

Hydrobromic Acid, the brown 
vapor colors starch a fiery yellow. 

Bromic Acid. Like the pre- 
ceding; the salt deflagrates upon 
charcoal. 

Chloric Acid, the greenish-yel- 
low gas readily explodes ; the com- 
pound deflagrates upon charcoal. 

Hypo chlorous Acid, yellowish- 
green chlorine gas, like the preced- 
ing discoloring solution of indigo. 

Nitrous Acid, red ftimes ; even 
with dilute sulphuric or nitric acid. 

Nitric Acid, nearly colorless acid 
fumes, which are red if chlorine be 
present; deeper red if sulphate of 
iron or organic substances be added. 



y^ 



The compound i 
igf 



Carbonic A( 

ders lime-water 1 

Cyanic Acid 

renders lime-wat 

Sulphurous . 

by its odor ; col( 
mate of potassa j 

Hydro sulphi 

nizable by its < 
paper brown. 

Hydrochlori( 

piously and prec 
of silver on a gla 
precipitate dissol 

Nitric Acid, 

fumes, which be( 
dition of sulphat< 
filings. 

Hydrofluoric 

fuming corrosive i 
face coated with ^ 
rendered dim in ih 
the gas. Fluorii 
glass tube with s 
addition to HF, a 
which gives a pr 
on a glass rod moii 
Silicofluorides bi 
they also evolve l 
in a platinum cruci 
acid. 



* If by the above methods a hydracid is found, the dry componnd contains the corresponding halogen coo 
with a nitrate develops chlorine and red vapors ; along with a chromate brownish-red fames of chlorchroni: 
concentrated snlphnric acid frequently develop snlphnrons acid. 



logens, upon Heating their Compounds with Concentrated 
:ic Acid. 

ife, is placed in a test-tube and 8-4 times its Tolume of concentrated sulphuric acid poured upon 
36 which suffer decomposition by sulphuric acid in a higher temperature, the eyolution of yapor 
of the halogen may be inferred.* 



Decomposable with Evolution of Volatile Products. 



The vapors or gases evolved are colorless. 



■^ 



ioes not blacken by 
pdtion. 



Leld, odorless, ren- 
r turbid. 

Id, excites tears, and 
iter turbid. 

lA-cid, recognizable 
olors dissolved chro- 
a green. 

baric Add, recog- 
3 odor ; colors lead- 

)Tte Add, fumes co- 
recipitates a solution 
gi&ss rod curdy ; this 
^solves in ammonia. 

jld, nearly colorless 
become red upon ad- 
bite of iron or copper 

,ric Add, copiously 
ire gas. A glass sur- 
ithwax and traced is 
in the traced places by 
uorides develop in a 
th sulphuric acid, in 
IF, also fluosilicic gas 
a precipitate of silica 
liDoistened with water. 
g behave similarly; 
)lTe fluoride of silicon 
crucible with sulphuric 



The compound is decomposed by ignition. 
Mostly without separation of carbon. With separation of carbon. 



Oacallc Add, develops carbonic 
acid and carbonic oxide ; the lime 
salt is insoluble in acetic acid. 

Formic Add, evolves only com- 
bustible carbonic oxide gas. 

Hydrocyanic Add, like the 
preceding, but evolves with dilute 
hydrochloric acid hydrocyanic acid. 

Hydroferrocyanlc Acid, like 
the preceding ; the soluble compound 
is precipitated blue hj the salts of 
ses. ox. of iron. 

Hydro ferrlcyanlc Acid, like 
the preceding; the soluble compound 
is precipitated blue by the scdts of 
the oxide of iron. 

Chromic Add, evolves oxygen 
and the flame becomes brown or 
green. Gives a green bead with 
phosphate of ammonia- soda. 

DlthlonouB Add. 



tt 



Trlthlonlc 
Tetrathlonlc " 
Pentathlonlc '' 



. * 



* These adds, of which onlj the dithi- 
onons (hyposulphnroas) is of frequent oc- 
cnrrence, evolve with snlphnric acid, snl- 
phnrous acid, with separation of snlphur. 
Their salts of the alkalies give hepar when 
heated in a glass tube. 



a. Acids not volatile per se. 

All componnds of these acids are decom- 
posed by concentrated sulphuric acid, 
blackening and developing C0„ CO, and 
SOj. 

Tartaric Add, the acid salt of 
potassa is soluble with difficulty, 
the lime salt is soluble in caustic 
potassa. 

Racemlc Add ; the lime salt is 
insoluble in chloride of ammonium. 

Citric Add ; gives a precipitate 
with excess of lime-water only on 
boiling. 

Malic Add, is not precipitated 
by lime-water, either cold or warm. 

Tamilc Acid, gives a white vis- 
cous precipitate with glue, a blue- 
black with salts of ses. ox. of iron. 

Gallic Add, not precipitable by 
glue ; salts of the oxide of iron pro- 
duce a black precipitate. 

Uric Acid, gives a red color with 
ammonia after evaporation with ni- 
tric acid. 

b. Adds volatile per se. 

The compound does not blacken, or but 
slightly, with sulphuric acid. 

Acetic Acid, gives with sulphu- 
ric acid and alcohol acetic ether. 



Benzoic Add, 
Succinic 



<< 



Their neutral 
salts are preci- 
pitated a light 
brown by ses. 
chloride of iron. 



gQ combined with a metal. In a mixture of salts other reactions often take place ; thus a metallic chloride along 
chromic acid, etc. The chlorides of mercury are hardly decomposed by sulphuric acid. Metallic sulphides, with 



TABLE X. 

Detection of Acids. 



X. Behavior of- the more impor 



A. Detection of Acids in soluble compounds. Whether the aqueous solution is neutral, acic 
solution or one as neutral as possible, it is often necessary to remove the heavy metallic oxides 
B.a phosphoric or oxalic acid combined with alkaline earths. The quality of the base often exc 
an acid cannot be present in a neutral or acid solution which already contains the same metallic 
baryta can be present in a aoluhle baryta-compound ; no chlorine in a silver compound, soluble ii 
compound such acids as have been added (for solution or neutralization) need not be sought ; in 
is used ; e, ff., in compounds of silver, of lead, or of suboxide of mercury, nitrate of baryta is 



Are Precipitated by Hydro- 
chloric or Nitric Acid : 



^ 



From their soluble compounds, generally 
showing alkaline reactions. 



Silicic Acid, gelatinous; in dilute 
solution only by evaporating the acid 
fluid ; also precipitable by carbonate 
of ammonia or chloride of ammonium. 

Boracic Acid, crystalline, only 
from concentrated solutions. Colors 
the alcohol flame green upon addi- 
tion of sulphuric acid. 

Antimonic Acid, white, soluble 
in tartaric acid. 

TungBtic Acid, white, by boil- 
ing, yellow; with zinc and hydro- 
chloric acid, blue. 

Molybdio Acid, white, soluble 
in excess, with zinc and hydrochloric 
acid, blue, finally brown. 

Sulphur, yellowish or white ; with 
the evolution of SOo from dithionites, 
and HS from metallic polysulphides. 

Iodine, out of a solution of an 
iodide and an iodate or nitrite. 

Also several oxides and sulphides 
soluble in potassa, and cyanides or 
chlorides soluble in cyanide of potas- 
sium. If the alkaline fluid be satu- 
rated with hydrosulphurio acid, all 
the acids of the metals which form 
sulphides insoluble in acids, are pre- 
cipitated, after acidulation, as sul- 
phides. 

Of the organic acids, benzoic, uric, 
and tartaric acid (the latter as acid 
potas^oi^igi^ may be precipitated by 
acids from alkaline soluilon. 



Are Precipitated by Chloride 
of Barium 

(or Nitrate of Baryta) : 



From the solution previously acidulated 
with hydrochloric or nitric add. 



Sulphuric Acid, white, pulveru- 
lent : quite insoluble in water and in 
acids. (In the presence of too much 
concentrated free acid chloride of 
barium or nitrate of baryta is pre- 
cipitated; soluble In much water.) 
The original compound gives hepar 
with soda upon charcoal. 

Selenic Acid, like sulphuric. 
The precipitate, when boiled with 
concentrated hydrochloric acid 
evolves chlorine, and sulphurous acid 
then precipitates out of the solution 
red selenium. The original com- 
pound gives upon charcoal before 
the blowpipe the characteristic sele- 
nium odor. 

Hydrofluosilicic Acid, like the 
preceding, not out of very dilute so- 
lution. The original compound gives 
upon heating fluoride of silicon and 
a metallic fluoride, with alkalies sili- 
ca and a metallic fluoride. 



Are I 



y 

Only from ne 

The precipitate i 

ac 



Phosphoric i 
freshly precipitat( 
acid without effer 

Arsenic Acid 

also easily soluble 
monium. The ei 
chloric acid is pre 
sulphuric acid wit 

Boracic Acid 

luble in chloride o 
precipitated frou 
Turmeric paper di 
in hydrochloric ai 
drying. 

Carbonic Acid 

acids with efferves 

Sulphurous A 

pitated only from 
tions; with zinc 
acid, evolves hydr 

Tartaric Acid 

chloride of ammo 
potassa ; the potai 
precipitate becom 
ing. 

Citric Acid, ^ 
only by boiling thi 
rated with lime-wJ 

Hydroferroc]^ 

slowly, soluble i 
acetic acid. 



tant Acids towards Precipitants. 



a, or alkaline^ is to be determineci by test-paper. If the acid is to be sought in an ammoniacal 
s or the earths (according to table lY.) present, by which means metallic acids are found as well 
xludes the presence of one or more acids, thas rendering search for them unnecessary ; generally 
ic oxide that must serve as precipitant for this acid; c g., none of the acids of sulphur detected by 
in acids, etc. ^For exceptions in alkaline solution^ see below, table X.) It is evident that in any 
in all compounds where the reagent can act as precipitant through its acid (or halogen)^ the nitrate 
8 used (instead of chloride of barium). (See continuation, table XI.) 



Precipitated by GMoride of Calcium: 



ntutral solution, 
eis soluble in acetic 
acid. 



) A.cid, white, when 
:ated soluble in acetic 
fervescence. 

sid, like phosphoric; 
ble in chloride of am- 
flolution in hydro- 
precipitable by hydro- 
with the aid of heat. 

cid, white, easily so- 
Jeof ammonium; not 
roD dilute solution, 
rtiipped in a solution 
c icid is brown after 

Lcid, white, soluble in 
>rT66cence. 

IS Acid, white, preci- 
:oni concentrated solu- 
;iiio and hydrochloric 
hjdrosulphuric acid. 

^(;|d, white, soluble in 
QiiBonium and caustic 
potissa solution of the 
>coiBe8 turbid by boll- 
ix, white, precipitates 
gtbe fluid supersatu- 
le-fater or ammonia. 

^oCfanic Acid forms 
,le vith difficulty in 



■\ 



From neutral and from acetic solution. 

Precipitate is insoluble in acetic 

acid. 



Oacalic Acid, white; insoluble 
in chloride of ammonium ; the pre- 
cipitate also forms with sulphate of 
lime solution ; the original compound 
evolves with concentrated sulphuric 
acid GO and COj without blackeniDg. 

Racemic Acid, white, insoluble 
in chloride of ammonium. Also 
formed with solution of sulphate of 
lime. 

Hydrofluoric Acid, gelatinous ; 
the precipitate evolves, with concen- 
trated sulphuric acid, hydrofluoric 
acid, which etches glass. 

Sulphuric Acid, white ; not from 
dilute solutions; completely upon 
addition of alcohol. 



Are Precipitated by Sulphate 
of Magnesia 

(or Chloride of Magnesiam) : 



In the presence of chloride of ammO' 
nium and free ammonia. 



Phosphoric Acid, white, crys- 
talline ; slowly if the solution be very 
dilute, soluble in all acids. 

Arsenic Acid, like the preceding. 
The acid solution of the precipitate 
is precipitated by hydrosulphuric 
acid with tlv.e aid of heat. 

Tartaric Acid, white. The pre- 
cipitate forms slowly and 'only in 
concentrated solution; it blackens 
on ignition. 



Separation of Oxalic, Tartaric, Citric, and Malic Acid, 



Chloride of calcium and lime-water are added to alkaline reaction. 



■>. 



y^ 



Fluid contains as salt of lime :~ 
Citric Acid, MaUc Add, 



Heat to boiling. 



Precipitate: 



Citrate of Lime, 

Soluble in chlo- 
ride of copper. 



FUtrate : 



Malate of Lime, 

Precipitable, af- 
ter evaporation, by 
alcohol. (and then 
to be further test- 
ed). 



Precipitate contains as salt of lime:- 
Oxalic Acid. Tartaric Acid. 

y 

Treated with cold potassa lye. 



■\ 



Residue, 



Oxalate of Lime, 

Insoluble in ace- 
tic acid and in 
chloride of copper; 
soluble in hydro- 
chloric acid. 



FUtrate, 
« 



Tartrate of Lime. 

By boiling the 
potassa solution 
is precipitated 
gelatinous. 



TABLE XI. • 

Detection of Acids. 

XL Behavior of the more important Ac; 

B. Detection of acids in compounds which are insoluble in water and in adds. — From the prel 
acids possibly present, must haye been ascertained. — Inorgame compounds (which by igniting a 
of soda-potassa and the aqvMus extract (neutralized by hydrochloric, nitric, or acetic acid) is 
also be decomposed by digestion with sulphide of ammonium, the sulphates of the alkaline ea 
Metallic sulphides afford sulphuric acid by treatment with nitric acid, aqua regia, or hydrochlo] 
boiling with alkaline carbonate ; and the salts formed by sesquioxide of iron with Yolatile o 
examined according to Tables X. and XI. 



Acids recognizable by Sesquichloride of Iron. 



A precipitate is formed. 



a. In the presence of free hydrochloric 

acid* 

Hydroferrocyanio Add, blue ; 
the precipitate is decomposed by po- 
tassa into sesquioxide of iron and 
ferrocyanide of potassium. 

b. In neutral solutions, or those con- 

taining only free acetic acid, 

(If free hydrochloric acid be present, add 
acetate of soda.) 

Phosphoric Acid, yellowish- 
white ; insoluble in acetic acid, solu- 
ble in hydrochloric acid and in ace- 
tate of sesquioxide of iron. 

Arsenic Acid, in like manner; 
the original compound gives with 
soda an alliaceous odor. 

Tannic Acid, dark blue. The 
original compound is precipitated by 
glue. 

0. Only in neutral solution, 

Boracic Acid, yellowish. Tur- 
meric paper dipped in the hydrochlo- 
ric acid solution is, after drying, 
brown, and then upon moistening 
with a drop of potassa solution be- 
comes black. 

Benzoic Add, light brown. The 
original concentrated solution is pre- 
cipitated crystalline by hydrochloric 
acid. 

Succinic Acid, in like manner. 
The concentrated solution of the am- 
monia salt (obtained by digestion of 
the salt of the ses. ox. of iron with 
ammonia) is precipitated by chloride 
of barium in the presence of alcohol 
and free ammonia. 



A color is produced. 



a. In the presence of free hydrochloric 

add, 

Hydroferricyanic Acid, brown- 
ish. Salts of the oxide of iron pro- 
duce a blue precipitate. 

Hydrosulphocyanic Acid, in- 
tense blood-red, not removed by 
much hydrochloric acid but by chlo- 
ride of mercury. 

b. Only in neutral solution, 

(The color vanishes on addition of hydro- 
chloric acid.) 

Acetic Acid, reddish-brown ; the 
original salt warmed with alcohol 
and sulphuric acid has the odor of 
acetic ether. 

Formic Acid, in like manner. 
The. original compound reduces the 
oxide of silver or of mercury with 
evolution of carbonic acid. 

Sulphurous Acid, in like man- 
ner; on boiling, the color vanishes 
without precipitation. The original 
compound, upon the addition of hy- 
drochloric acid, has the odor of sul- 
phurous acid. 

Meconic Acid, blood-red, un- 
changeable by terchloride of gold. 

Gallic Acid, black. The origi- 
nal solution is not precipitated by 
glue. 



Acid 



Only from m 



The precipitate 
nitrii 

Phosphoric Mi 

low; also precipi 
ammonium, amm 
of magnesia. 

Arsenic Acid 

original compoun 
HS. 

Arsenious A 

like the preceding 

Chromic Aci< 

yellow or red c 
green by SOj. 

Oacalic Acid, 
acetic acid. The 
wise insoluble in i 

Boracic Acid 
acetic acid, green 
the addition of sv 



* All these predp 
ammonia. The sail 
and mdaphosphoric 
trate of silver white ; 
the addition of acet 
with albumen. In < 
acetates are also pi 
of silver. 



lids towards Reagents and Indigo Solution. 

dinninary examination (according to Tables I., III., and IX.), the nature of the compound and the 
ilone afford no carbon) are finely pulverized and fused along with fourfold weight of pure carbonate 
trexamined accordin'g to tables X. and XI. Insoluble compounds of the heavy metallic oxides may 
iftrths by boiling with a concentrated solution of carbonate of soda; the filtrate contains the acid, 
oric acid and chlorate of pptassa. The salts of organic acids insoluble in water are decomposed by 
organic acids, also by ammonia ; the filtrate contains the acids combined with the alkali and is 



ids Precipitable by Nitrate of Silver. 



neutral solntion. 

te is soluble in dilute 
tiic acid.* 

;i.Cia, (tribasic) yel- 
ipitable by chloride of 
nfflonia, and sulphate 

3ia, brownish-red ; the 
oond is precipitable by 

( A.cld, egg-yellow; 

iding. 

icicif ^^ f ^^® original 
id cf^mpound becomes 

;id, white, insoluble in 
The lime salt is like- 
3 in Brcetic acid, 
idd, white, soluble in 
re«D alcohol flame after 
of gulphuric acid. 



^v. 



Likewise from acid solation. 



predpUates are solable in 
Q gftlts of pyrophosphoric 
olioft^ acid precipitate ni- 
Ifbite; the latter give, after 
f acetic acid, a precipitate 
la concentrated solation 
|go precipitated by nitrate 



The precipitate is insoluble in dilute 
nitric acid. 

Hydrochloric Acid, white, so- 
luble in ammonia and in hyposulphite 
of soda. 

Hydrobromlc Add, in like 
manner. The original compound 
colors bisulphide of carbon reddish- 
yellow after the addition of some 
chlorine water. 

Hydroiodlo Add, yellowish, in- 
soluble in ammonia (with removal of 
color). The original compound gives 
with NO5 and starch, blue iodide of 
starch.- 

lodic Add, white, soluble in am- 
monia, precipitable therefrom by SO, 
as Agl. The original compound gives 
(if a metallic iodide be present), 
with acetic acid and starch beautiful 
blue iodide of starch. 

Hydrocyanic Acid, white, so- 
luble in ammonia and in hyposulphite 
of soda. The original fluid gives, 
with salts of oxide of iron, potassa, 
and hydrochloric acid, Prussian blue. 

Hydroferrocyanlc Acid, white, 
insoluble in ammonia. The original 
compound gives immediately with 
salts of sesq. ox. of iron Prussian blue. 

Hydroferrlcyanlc Acid, red- 
dish-brown. Salts of the oxide of iron 
give a dark blue precipitate. 

HydroBulphocyanic Acid, 

white, soluble with difficulty in am- 
monia ; the original solution becomes 
with ses. chloride of iron blood-red. 

HydroBulphurlc Acid, black, 
insoluble in ammonia ; also the salts 
ofjead and of copper give black pre- 
cipitates. Alkaline sulphides give, 
with nitroprusside of sodium, a pur- 
ple color. 



Acids decolorizing Indigo 
Solution. 



a. AlonSf without addition of an add. 

Free Chlorine and Bromine; 
Hypochloric, Chlorous, and 
HypochlorouB Add, as well as 
Hypochlorites; and free Nitric 
Add not too dilute. 

Also alkaline Metallic Sulph- 
ides and Caustic Alkalies. 

b. On the addition of an acid (hydro- 
chloric or sulphuric and heating). 

Chlorates; they leave by igni- 
tion metallic chlorides. 

Nitrates; dark color with sul- 
phate of iron and sulphuric acid ; the 
nitrates of the heavy metals and 
earths when heated alone, those of 
the alkalies and alkaline earths when 
heated with dry sulphate of copper 
give red fumes. 

lo dates ; the dry compound gives 
With sulphuric acid and sulphate of 
iron violet vapor of iodine. 

Bromates; give with sulphuric 
acid brown vapor of bromine. 

c. By boiling or warming with con- 
centrated hydrochloric acid evolve 
(bleaching) chlorine:^ 

All the preceding compoands, farther:— 

Chromates and Vanadates, 

Selenlates, 

Tellurates, 

Superoxides, and the Adds of 
Manganese. 
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